1/1 ^— V 



SWITCHING CONTROL METHOD FOR OPTICAL 
SWITCH 

Patent Number: JP2007014 
Publication date: 1 990-01 -1 1 



Requested Patent: JP2007014 

Application Number: JP1 98801 58282 19880627 

Priority Number(s): 

IPC Classification: G02B26/08 

EC Classification: 

Equivalents: 



PURPOSE:To increase switching speed by applying 1st preliminary 
voltage pulse which is shorter than the natural vibration period of a 
vibration member to the vibration member before a control voltage is 
turned off and applying a 2nd voltage pulse after the control voltage is 
turned off. 

CONSTITUTION:When light propagated from an optical waveguide 7-2 is 
propagated to an optical waveguide 7-2, an applied voltage control circuit 
10 turns on and applies the 1st preliminary voltage pulse between a 
diaphragm 1 and a flat plate 3 and the 1st preliminary voltage pulse is 
turned off at a displacement quantity y1 required to switch the optical path 
from the position where the voltage is not applied, out the diaphragm 1 as 
displaced continuously by its inertia; and the displacement quantity 
increases from y1 to yO and the displacing speed of the diaphragm 1 
becomes zero almost at a displacement quantity yO a time tau2 later. Then 
the control circuit 10 turns on the control voltage the tau2 later and applies 
it between the diaphragm 1 and flat plate 3. Consequently, chattering is 
suppressed when the diaphragm 1 and an element 2 are displaced almost 
by yO, and the optical path is switched smoothly. 
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s!n(w r t /2) • s i n < w ( r j /2 + r 2 )) 

* (a 2 - l)/4 (8> 

t K £ „ £0>i3&* aWOSa<ir**. 

is] ft ic y aW2fct5fiE^7ndi:*?«tSf-^^ y > ^ 

t 4 £ t & t j IT I* X 

d 2 y / d t 2 + o> 2 y-0 

- c V . dy (t 4 )/dt-0il'5tt»ftfr 

*<t) - CV • cos <« <t-t 4 >) ». <9) 

dy(t)/dt cV • <o • sin(o> (t-t 4 ))•- (10) 

£ „ t 5 £ t 5 t 8 -V it , 

d 2 y/dt z + to 2 ( v-cV 2 ) - 0 

£tt* 0 c: ogt^^e^ * t - t 5 -c w a< a & -e 

ft S £ t' it , 2P £ 
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dy(t 3 )/dt-cV i • oj • (sin ( to ( t 3 -tj ))- 
sin ( to (t 3 -t 2 ))) 

y(t)- -cV * cos ( a> (t-t 3 )) + 

cV j • cos ( a» (t-t 2 )) — 
cV 1 - cos ( to (t-t 1 )) + cV - (5) 
dy(t)/dt- c • to • (V • sin C w (l-l 3 )) + 
Vj - sin ( a, C t-t j )) - 
V t - sin ( w (t-t, ))) ■ <B) 
t tt * • * ( 5 ) ^ * . t J S t jgifi 1 li c 

V (-y 0 ) O & K * * ,(> JC tfi « A t f jfiitio 
* © IK IS A t MU * 3$ ( 7 ) £ tt 5 o 
A r - 2cV- <i/4- (V, /V) • sin(a> r % /2) • 
sin(o> (T t /2 + r 2 ) > + (< Vj /V) • 

sln(w r j /2>) 2 ) 1/2 (7) 

tz K L * rj - t 2 - t ^ > r2 - t 3 - t 2 T? 

y(t)-cV- cos(w (t 5 -t 4 )) 
dy(t>/dt- - cV • <j • sin(w (t 5 -t 4 >) 

y<t) CV 2 • coa(ca(t-t 5 )> + 

cV* COS (to (t-t 4 ))+cV 2 - (11) 
dy(t)/dt - c • o> • (V 2 • sln(w(t-t 5 ))- 

V • sln(w (t-t 4 ))) (12) 

t U * o 

£ £ JC * tg S t T li , 

d 2 y/dt 2 + w 2 y - 0 

y(t)-.-cV 2 •cos(o>(t B -t 5 )) + 

cV • cos ( <o <t 6 -t 4 ) ) + cV 2 
dy(t)/dt- c • w • (y 2 • sin(«<t 6 -t 5 ))- 

V • sln(w (t 8 -t 4 ))) 

y(t)-c¥ 2 • cos(w(t-t 6 ))-cV 2 ■ 

cos(« ^ l ~ l 5 )>+cV* cos ( (t-i 4 )) 

(13) 
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dy(U/dt-c <-V 2 • sln(» (i-tg )) + 

Y 2 - sln(w (t-t 5 ))-' V- stn(aj (t-t 4 ))) 

<I4) 

«h * , 5$ ( I 3 ) A* * , t 6 £ t "C . Ifi » 1 ti S 
fit * <3 & & C UK ) * * 4> K IS © A 2 TlS»t 5o 
^©mtSA 2 li 5£ < 1 5 ) £ * . 
A 2 - 2cY- (i-<V z /V> ' BtnCci r 4 /2) • 

sin(« ( x 3 + r 4 /2)>+ ( (V, /V) - 
slnfw r 4 /2)) 2 ) 1/2 (15) 

£ * „ ti -> T . $4S?15e:^ t 7 IC L /: i ^ ^ IS Kr 
Rl^*lilTli*»«tt^b * c v £t ± l£ 6 
fu^'?i:tntfv z <o {ft iz tj L tz ft th "ft n yt 

o T- *B £E '< ^ x O S3 S -* * 05 flo * f* »* * 
((V 2 /V> • s!n(a> r 4 /2)) 2 - <V 2 /V> • 
sln(w r 4 /2) • s I n { u> ( r 3 + r 4 / 2 ) ) 

sS (b Z - I ) / 4 (18) 

i/i5 4 d © Jfi ^ v b li O S b < 1 ? * 0 ^ 3 £ 
i; c V • < 1 - a > > b - c V ( a + b < 1 ) t 



»P41¥2-7014 (6) 

as, 

Wti:iOs giUlfVj -V 2 - V "C a - b - 
r 1 " r 2 " r 3 " T 4 ~ T / 6 - "* (l7> 

t t muz® & i u is a& k & & -r * <- 

o t . & to m i <o m # & & & va t * m & i, t 
.he^cm^ns-*-***!;:* mi. & 2 z> j-'r 

rr 6 ji. 5 „ 

IB Zrji * B T <& * . 3* 6 B (a) I* > SS 1 R # 2 

^ 4 C t O *♦ * . ^(DP^CDga^^S&^WfiT- 
1 3 is"C * S • 

B 6 S (b) I* . f 1 R c; » 2 <0 f « « IE 

d<^J^> Tj - r 2 ~ * 3 ~ T 4 - 2 - 2bs > V 1 
- V z - V-J|.5VT*4, 



< a a;j a* !& ; 

s& m EE <o > . Tj-^ic.ttJSfcffc-rsmjBfigtft^ 
I: J:0fi»**RMi/:liB*t4iU^ > h t 

» *5 0J «* 5 1 o-T-«^£E^^X^flO£tS» 

» » ic Pi JlID t . * r> . n0e*flffll«£**:7lcLA: 

& ic [ft se (S *&«4*©SaW«»fl*JJ:t>l&^»2» 
T'OT^a^^x^TRte K^tor**-* ic 

£ . c n 1: i 5 , jt^-f y f ©w»)9*aitoiai 
± * a n s ?ij ^ & $> a • 
* ye . m & m (2) ic ji tt if s ^- 1 a » 2 © f 

4>isj±*Eins#>j 



4. Bfl5®ffli&fcKiW 

3lJfcfi*l*^-*-«iJfcBJ* 382 HI* ft * # £ * # fli L 
tzft*<< ■yf-OttfltSJ, * 3 <* 2 x 2 ft * * ? 

tt 0 . »50li*»1fl«vf64ftffRc;»lRc;?n 
2 <o ? m It & '* to A & W & <o £ 13 BK 3& 6 H 
ii*»««lc3$^<l5»ttiR*^^fe^(aT*S 1 , 

B # . 1 •» JR Sfr « * 2 - x u / > b > 3 ••■ « 
4 felilottftOi* 1 0 •» 91 AH * BE tt 

BS 0 28 & 

45 m as A 0*isf§as»j«:«!«: 

ftJ£A#J3± ^ ED ^ 



W 18^2-7014 (7) 



7-2 xu7v^2 



-^10 



7-1 
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